Abstract: A report of physico-chemical and microbial study of the water samples taken from the region nearby Anand district of central Gujarat is presented here. Six water samples are subjected to physico-chemical analysis like pH, TDS, hardness, conductivity, dissolved oxygen and chemical oxygen demand. The MPN count resulted from the bacteriological study of these samples has given the information regarding the suitability of the water for drinking and other domestic applications. The results are analyzed comparatively and conclusions regarding the suitability of the use of such waters are made.
Introduction
Water plays a vital role in human life. The consequence of urbanization and industrialization leads to spoil the water. For agricultural purposes ground water is explored in rural areas especially in those areas where other sources of water like dam and river or a canal is not available. During last decade, this is observed that the ground water get polluted drastically because of increased human activities 1, 2 . Consequently number of cases of water borne diseases has been seen which a cause of health hazards 3, 5, 6 . So, basic monitoring on water quality has been necessitated to observe the demand and pollution level of ground water 4 . A good number of water analysis experiments are regularly conducted by different groups of chemists and biologists across the country [7] [8] [9] [10] .
The present work is an attempt to examine the water quality of various potable water sources viz. ground water at GIDC, ground water at Vidyanagar, tape water, Mahi river water in Anand district.
Experimental
All the samples were collected in the month of January 2007. The locations selected for the investigation are Vallabh Vidyanagar, Bakrol, Anand, Vithal Udyognagar, mineral water and Mahi River. The samples are collected in sterilized and phosphate free bottle. The collected samples were analyzed on various physico-chemical and biological parameters. The procedure for analysis followed "Standard Methods of Analysis of Water and Wastewater 11 " (APHA). The various parameters included analysis of temperature, pH, dissolved oxygen, cations and anions, hardness, total E-coli count/100mL for the analysis chemical used were of analytical grade and instruments are of limit of precise accuracy.
Results and Discussion
The physical, chemical and bacteriological parameters exhibited considerable variations from sample to sample. All the measurements were carried out in the vicinity of temperature 30 o C.
The observations are summarized in the table shown below, the results are also analysed graphically ( It is observed that the pH of the water was slightly alkaline (7.6 to 8.3) and only minor fluctuation in pH was recorded. The pH levels were within the limits set for domestic use as prescribed by APHA The WHO has suggested a limiting value of 500mg/L of TDS for potable water. In the present investigation this limit is not crossed on either side by any of the samples under study. However in the S-6, the TDS value is about to reach the maximum permissible limit. The waters of the remaining samples have registered handsome values of TDS (140 -280). These values are acceptable for domestic use and agricultural purposes. An overwhelming value of TDS has also increased the conductivity values of the different water samples ranging from 170 to 1300.
The summation of calcium hardness and magnesium hardness is regarded as the total hardness of water. In the present investigation, it has been observed that the calcium concentration is at least two folds greater than that of magnesium. Each of the samples has registered a high value of calcium hardness (30-200 mg/L), magnesium hardness (15-120 mg/L) and in turn the total hardness (45-320 mg/L) as shown in the table. The limiting values prescribed by ISI are much less than reported.
C.O.D,mg/L MPN, Coliforms/100mL
A significant presence of anions like chloride and sulfate is also observed in the water samples under investigation. It has been observed that greater amount of sulfate in drinking water causes diarrhea. The chloride and sulfate amounts in the samples range from 17-222 mg/L and 22-90 mg/L respectively. Here it is observed that the sulfate concentration in the samples fall well within the prescribed limit but the chloride content is much higher than the permitted values of WHO and ISI.
Dissolved oxygen present in drinking water adds taste and it is highly fluctuating factor in water. In this study dissolved oxygen content varied in a limited range of 5.7 to 7.2. The maximum allowed value of chemical oxygen demand (COD) is 10 mg/L in drinking water. The present samples have registered a range of 9 to 14 mg/L. This values are little higher than that expected for a good quality potable water. However, the higher values of COD are observed only in sample taken from industrial area and river.
Most of the water samples contain significant amount of organic matter that provides nutrition for the growth and multiplication of microorganisms. The most probable number (MPN) is a suitable and widely used method to determine the microbial quality of water. The present investigations have rendered the values (280-540) of MPN coliforms per 100mL of water, which have exceeded the prescribed limit.
Conclusion
The present investigations has led us to conclude that the quality of water samples subjected to study was acceptable from majority of physico -chemical parameters while as per the bacteriological standards, the water needs to be treated before using it in domestic applications. Thus as far as sample waters are concerned the potential risk of getting infected by water borne diseases is always there if used without proper disinfections. The water can be definitely used after practicing suitable disinfections system. The mineral water is found to be safest for drinking.
